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In the Claims; 

The listing of claims below replaces all prior versions, and listings, of claims in this 
application: 

1 . (Currently Amended) A composition of matter comprising: 

(a) a Group-8 7 -9 7 or -10 transition metal, M, excluding palladium; 

(b) an ancillary ligand comprising: 

(i) a terminal amine comprising two independently selected hydrocarbyl radicals, 

R 1 andR 2 ; 

(ii) a terminal phosphine comprising two independently selected hydrocarbyl 
radicals, R 3 and R 4 ; and 

(iii) a hydrocarbyl bridge, Y, comprising a backbone wherein the hydrocarbyl 
bridge connects between the terminal amine and the terminal phosphine and wherein the backbone 
comprises a ch a in - that is four or mor e carbon atome-leng is selected from the group consisting of 
butvlene, pentvlene, hexvlene. heptvlene. octvlene. nonvlene, decvlene. undccvlene, dodecvlene. 
tridecvlene. tetradecvlene. pentadecvlene, liexadecvlene, heptadecvlene* octadecvlene, 
nonadecylene, eicosvlene. heneicosvlene. docosvlene. tricosvlenc. tetracosvlene. pentacosvlene. 
hexacosvl ene, heotacosvlene. octacosvlene, nonacosvlene. triacontvlene. cvclohcxvlene. 
cyclooctylene. cvclod ecylene. cvclododecvlene. biphenvh butenvlene. penentvlene. hexenvlene. 
heptenvlenq octenvle ne. nonenvlene. decenvlene, undecenvlene. dodecenvlene. hexvnvlene. 
heptvnvlene. octynvlene, nonvtivle ne, decvnvlene, undecvnvlene, dodecvnylene, butadienvlene. 
pentadienvlene. hexadi enylene. heptadienvlene. octadienvlene, nonadienvlene. decadienvlene, 
undecadienvlcne. dod ecadienvlene, hexatrienylene, octatrienvlcne, decatrienvlene. and 
dodccatrie nvlene radicals and moieties having one of the followinE formulas: 
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each R r is hydrogen or a d -C^ hydroearbvl radical: 

A is a non-hvdrocarbon atom functional group: 

E is a Group- 14 element; 

x is an integer from 1 to 4: and 

V is an integer from O to 4 ; and 

(c) an two abstractable ligands, X T associated with M . 



2. (Currently Amended) A The composition of matter e£€tek»-Jr with the following 
formula: 




X 



X 



wherein 



(a) M is a Gronp-8, -9, or -1 0 transition metal, excluding palladium, 



(b) N is nitrogen; 



(c) P is phosphorus; 
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(d) R l , R 2 t R 3 , and R 4 are hydrocarbyl radicals; 

(e) Y is a hydrocarbyl bridge comprising a backbone wherein the backbone comprises 
a chain that is four or more carbon atoms long; and 

(f) each X is independently an abstractable ligand selected from the ^roup consisting 
of hydride radicals; hydrocarbyl radicals;_hvd rocarbvKsnbstituted. organometalloid 
radicals: arvloxide. amide, or phosphide radicals: or the two X's are connected to 
form a 3-to-50-atom metallacvcle ring . 



3. (Previously Presented) The composition of matter of Claim 2 wherein R , R , R , and 
R 4 are C1-C40 hydrocarbyls. 

4. (Previously Presented) The composition of matter of Claim 3 wherein R 1 , R 2 , R 3 , and 
R 4 are C1-C30 hydrocarbyls. 

5. (Previously Presented) The composition of matter of Claim 4 wherein R 1 , R 2 , R\ and 
R 4 are methyl, ethyl a propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, dccyl, undccyl, dodecyl, 
tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl, 
docosyl, tricosyl,, tetracosyl, pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
ethenyl, propenyl, butenyl, penteny] 7 hexenyl, heptenyl, octenyl, nonenyl, decenyl, undeccnyl, 
dodecenyl, ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl, 
undecynyl, dodecynyl, phenyl, benzyl, phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, or cyclododecyl radicals. 

6. (Previously Presented) The composition of matter of Claim 5 wherein R ! , R 2 , R 3 , and 
R 4 are methyl, ethyl, propyl, butyl, cyclohexyl, phenyl, tolyl, benzyl, or phenethyl, 

7. (Canceled) 
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8. (Canceled) 

9. (Currently Amended) The composition of matter of Claim 2 Claim 8 wherein both X 
ligands are chlorid e , btomteeHodido, mcthoxy, e thoxy, prop e x - y r butoxy , dimethylanrino, 
diethylamino, methylethylamino, phenoxy, or benzoxy. 

10. (Currently Amended) The composition of matter of Claim 2 Claim 7 wherein both X 
ligands are independently halogen, methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, 
decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, 
nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, 
octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, phenethyl, or tolyl. 

1 1 . (Currently Amended) The composition of matter of Claim 2 wherein both X ligands 
are independently allyl, or 1,1-dimethyl ally] , 2 carboxym e fl ^-aily lracctylticctonate, 
1,1,1,5,5,5 h e x - a - fh^ r^a QQlrylacotonato, 1,1,1 - trifluoro ac e tylac e tonat e j - or 

j^V-feriftu oro 5,5 di mothylacotylacetonate radicals . 

1 2. (Currently Amended) The composition of matter of Claim 2 wherein M is selected 
from nickel, iron, cobalt, platinum, ruthenium, osmium, rhodium, and iridium. 

13. (Previously Presented) The composition of matter of Claim 12 wherein M is iron, 
nickel, or cobalt 

14. (Previously Presented) Hie composition of matter of Claim 12 wherein Y is selected 
from the group consisting of butylene, pentylene, hexylene, heptylene, octylene, nonylene, 
decylene, undecylene, dodecylene, tridecylene, tetradecylene, pentadecylene, hexadecylene, 
heptadecylene, octadecylene, nonadecylene, eicosylene, heneicosylene, docosylene, tricosylene, 
tetracosylene, pentacosylene, hexacosylene, heptacosylene, octacosylene, nonacosylene, 
triacontyl ene, cyclohexylene, cyclooctylene, cyclodecylene, cyclododecylene, biphenyl, 
butenylene, penentylene, hexenylene, heptenylene, octenylene, nonenylene, decenylene, 
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undecenylene, dodecenylene, hcxynylene, heptynylene, octynylene, nonynylene, decynylene, 
undecynylene, dodecynylene, butadienylcne* pentadienylene, hexadienylene, heptadienylene, 
octadienylene, nonadienylene, decadienylene, undecadienylene, dodecadienylene, hexatrienylene, 
octatrienylene, decatrienylene, and dodecatrienylcne radicals. 

15. (Previously Presented) The composition of matter of 14 wherein Y is biphenyL 

16. (Previously Presented) The composition of matter of 14 wherein Y has one of the 
following formulas: 







(ER'aJk 
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where 
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(a) R f are hydrogen or C1-C50 hydrocarbyl radicals; 

(b) A is a non-hydrocarbon atom functional group; 

(c) E is a Group- 14 element; 

(d) x is an integer from 1 to 4; and 

(e) y is an integer from 0 to 4, 

1 7. (Previously Presented) The composition of Claim 16 wherein A is C=0, C=S, O, S 3 
S0 2 , NR*> PR*, BR*, SiR*2, or GeR* 2 wherein each R* is a hydrocarbyl or halocarbyl radical 

1 8. (Withdrawn) A composition of matter comprising the reaction product of an activator 
and the composition of matter of Claim 2. 

19. (Withdrawn) A composition of matter comprising the reaction product of 

(a) the composition of matter of Claim 1 8 and 

(b) ethylene, propylene, 1-bvitene, or a mixture of any two or all three of ethylene, 
propylene, and 1-butene. 

20. (Withdrawn) A polymerization method comprising the step of providing at least one 
composition of matter of Claim 2, 

2 1 . (Currently Amended) The polymerization method of Claim 46 20 wherein the catalyst s 
activity of the composition of matter exceeds 8000 moles of ethylene per mole transition metal per 
hour 
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22. (Currently Amended) The polymerization method of afty^fClaim 20 further 
comprising recovering a product comprising greater than 50 wt% of linear C4-C14 ct-olefins based 
on the total weight of polymerized product. 

23. (Withdrawn) The polymerization method of Claim 22 wherein the product comprises 
greater than 80 wt% of linear C4-C14 o-olefins. 

24. (Withdrawn) The polymerization method of Claim 23 wherein the product comprises 
greater than 50 wt% of linear C4 and C ft a-olefms. 

25. (Withdrawn) The polymerization method of Claim 24 wherein the product comprises 
greater than 80 mol% of linear C4 and C$ a-oleflns. 

26. (Currently Amended) A composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the ft^tewiag formula of the composition of matter of 
claim 2, wherein: 



wherein 
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N - is nitrogen; 

(mj P is phosphorus; 

(iv) R 1 , R 2 , R 3 , and R 4 are independently selected from methyl, ethyl, propyl, 
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, 
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, 
octacosyl, nonacosyl, trjacontyl, ethenyl, propenyl, butenyl, pentenyl, hexenyl, 
heptenyl, octenyl, nonenyl, decenyl, undecenyl, dodecenyl, ethynyl, propynyl, 
butynyl, pentynyl, hexynyl, heptynyl, octynyi, nonynyl, decynyl, undecynyl, 
dodecynyl, phenyl, benzyl, phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl >: cyclononyl, cyclodecyl, or cyclododecyl radicals^ 

(v) Y is a hydrocarbyl bridge comprising a backbone wherein the backbone 

comprise s a chain that is four or more carbon atoms long; 

(vi) X ar e ind e p e nd ent ly ab&tractablo Uganda. 

27. (Currently Amended) A composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the foJtewfeg formula of the composition of matter of 
claim 2, wherein: 
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wherein 

(i) M is-fi*H» nickel, iron, cobalt, palladium? platinum, ruthenium, o s mium, 
rhodium, aad or iridium; 

(ii) N is nitrogen; 

(m) P is phosphoru s ; 

(iv) {ii} R\ R 2 , R 3 , and R 4 are independently seleeted-&&i» methyl, ethyl, propyl, 
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, 
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, 
octacosyl, nonacosyl, triacontyl, ethenyl, pxopenyl, butenyl, pentenyl, hexenyl, 
heptenyl, octenyl, noneijyl, decenyl, undecenyl, dodecenyl, ethynyl, propynyl, 
butynyl, pentynyl, hexyriyl, heptynyl, octynyl, nonynyl, decynyl, undecynyl, 
dodecynyl, phenyl, benzyl, phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, oncyclododecyl radicals; and 

£v) Y is a hydrooarbyl bridge comprising a backbone whoroif rthe-baekbeae 

comprises a chain that iq 4o«fr^tHtt<af^aEkft n atoms long; and 

(v) (iii) X are independently chloride, bromide, iodide, mcthoxidc, othoxido , 
dimethylamide, diethylethoxidc, phcnoxide, methyl, ethyl, propyl, butyl, pentyl, 
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hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, 
hexadecyl, heptadecyl, bctadecyl, nonadecyl, eicosyl, heneicosyl^ docosyl, tricosyl, 
tetracosyl, pentacosyl, ftexacosyl, heptacosyl, octacosy] > nonacosyl, triacontyl, 
hydride, phenyl, ben2yl, phenethyl, tolyl, mothoxy, e thoxy, propoxy, butoxy, 
dimethylamino, diethylkmino, methylethylamino , acotylacotonato^ 
1,1,1,5,5,5 hoxa fluorofrcotylacotonato, 1,1,1 - trifluoro - acotylacote flftter^ 
1,1,1 trifluoro 5,5 di ntPthylao e tylac e tonatc radicals ; or two X's are connected to 
form a 3-to-40-atom mptallacycle ring. 

28. (Currently Amended) Theicomposition of matter of claim 27 wherein A composition 
of matter comprising tho reaction product of: - 

i 

(a) an activator; and 

<¥) — -Hfr^ftteiys^^ettfflef^t ^ th e following formula 

R 1 / \ -R 3 



/ \ 
X X 



wher-ein 



® — — M is from nickel, iron, cobalt > pal ladi um, platinum, ruthenium, osmium ? 



£i) N is nitrogon; ; 

i 
i 

i 
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(iii) P I s- phosphoriM 



(iv) £i] R.\ R", R 3 , and R 4 are independently selected from methyl, ethyl, and 
propyl, and - butyl, pentyl, hoxyl, h e ptyl, octyl, nonyl, d e cyl, ond e cyl 7 dod eeyl? 



trid e cyl, t e tr adeey l - rpontadocyU hexadocyl, hoptadeoyl, octad e cyl, nonad e oyl, 



eieesyVh ofloicosyl, docpsyl, trioosyl, totracosyl, p e ntacosyl, h e xacosyl, h e ptafl esyl? 

hepteay lv - octonyU non e yyl, deo e nyl, und e oenyl, dod e cenyl, e thynyl, prop yayl? 
b utynyl, pentynyl, hoxypyl, heptynyl, octynyl, nonynyl, d e cynyl, und e cynyl ; 
dodcoynyl, ph e nyl, b e nzyl, ph e n e thyl, tolyl, cyclobatyl, cydop e ntyl, cycloh e xyl ? 

cyoloheptyl, cyclooctyl ? |oyolononyl ? cyclod e cyl, oyolodod e cyl radioft l% 

i 

! 

(iv) £ii) Y is is selected from butylene, pentylene, hexylene, heptylene, octylene, 

i 

nonylene, decylene, uncjecylene, dodecylene, tridecylene, tetradecylene, 

I 

pentadecylene, hexadecylene, heptadecylene, octadecylene, nonadecylene, 
eicosylene, heneicosylejie, docosylene, tricosylene, tetracosylene, pentacosyl en e, 
hexacosylene, heptacosylene, octacosylene, nonacosylene, triacontylene, 
cyclohexylene, cycloocljylene, cyclodecylene, cyclododecylene, biphenyl, 
butenylene, penentylene, hexenylene, heptenylene, octenylene, nonenylene, 
decenylene, undecenylene, dodecenylene, hexynylene, heptynylene, octynylene, 
nonynylene, decynylene, undecynylene, dodecynylene, butadienylene, 
pentadienylene, hexadicnylcne, heptadienylene, octadienylene, nonadienylene, 
dccadienylene, undecadicnylene, dodecadienylene, hexatrienylene, octatrienyleue, 
decatrienylene, and dodecatrienylene radicalst-a^d: 



(v) 



rtty Lri 



din^othylft^i^idQ^d'tethyl^t^^^^dOy phs 



ido, mothoxid e, 

^■etpadeeylrp^iitadeayH 

foe^ ad e cyl, h e ptadecyl, |ctadecyl 7 nonadeGyl, eicosyl, heneicosyl, docosyl, tricosyl, 
t e tracosyl, pentacosyl, hjcxacosyl, hcptacosyl, octaco s yl r n fri^ft fl y Mriacontyl ? 
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hydride, phenyl, benzyl 



dimothylamino, diethylomino, mcthylQthylamino/acctylacotQnato y 

1,1,1 ,5,5,5 - hoxa - fluoroaco^lacctonato, 1,1,1 - trifluoro - acQtylaooto ttatorfrg 



1,1,1 - trifluoro - 5 ,5 - di - m gthylacctylacctonato radicals; - or t\vo-X-9-ftfQ-eeafte6t^d-to 
form a 3 - to -4 0 - atom mqtallacydo ring . 



29. (Currently Amended) A composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor witjh the fol l owing formula of the composition of matter of 
claim 2, wherein : 



R 



N 



wher e in 



{i) M is a - GfQup -Sr 



N is nitrog e n; 



(iti) P is phosphorus; 



phen e thyl, tolyl, m e thoxy, ethoxy, propoxy, butoxy, 



M 

/ \ 



X 



0, or IQ transition metal; 



-R^^ran^ 4 - arc indepe ndent 



(v) Y is represented by pne of the following formulas: 

I:\Bpc\lAW\ProsecuiionVEMCC Prosccmion\2002\2002BnO\US\2002BI30-2-US-2006June6-l.ll6 Response.doc 

PAGE 20/39 * RCVD AT 6/7/2006 3:36:45 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/2 * DNIS:2738300 ' CSID:2818340525 1 DURATION (mm-ss):08-50 



JUN-07-2006 WED 02:43 PM EXXONMOBIL 



FAX NO. 2818340525 



P. 21/39 



Appl.No. 10/693,584 
Reply to Final Office Action of March 3 1 , 20d6 




R " (ER' 2 )y 




R' (ER' 2 ) y 





(ER' 2 )y R' 



(ER' 2 ): 
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<R'2E) X (ER' 2 ) X 



* R" 




(ER' 2 ) X (ER' 2 ) y 
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2)y 



„ R' R' - (ER 3 





(ER' 2 ) X <ER' 2 ) X 



R' 
R' 



R'Ng'^R' (ER* 2 )y 



1 « 



R' 

(ER' 2 )x 



..JVM- 
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where 



• R' are independently, hydrogen or Ci-Qo hydrocarbyl radicals; 

... •;: 
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• A is a non-hydrocarbon atom functional group; 

• E is a Group-1 4 element; 

• x is an integer from 1 to 4; and 

• y is an integer from 0 to 4 , and 

{v-) X are independently chlorid e , bromide, iodido, mot -ke xid e , e thoxid e, 
dimethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, octyl, nortyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, 
hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, 
tetracosyU pentacosyl, bexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
hydride, phenyl, benzyl, phenethyl, tolyl, m e thoxy, ethoxy, propoxy, bu texy 7 
dimethylamino, diethylamino, methylethylamino , acQtylacote ftfite; 
1,1,1,5,5,5 - hcxa - fluoj - oa ea tyIacetonate, 1,1,1 - trifluoro^a ee tyIac e tonat e , or 
hhi - trifluoro - 5, 5 - di - m et hylao e tylao e tonato radicals ; or two X*s are connected to 
form a 3-to-40-atom metallacycle ring. 

30. (Currently Amended) A polymerization method wherein the catalysts activity exceeds 
8000 moles of ethylene per mole transition metal per hour comprising the step of providing at least 
one composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the following formula: 
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R 




wherein 



M is iron, nickel, or cobalt, flRd-pftH adium ; 



(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R l , R 2 , R 3 , and R 4 are independently s e l e ct e d from methyl, ethyl, propyl, 
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadccyl, eicosyl, 
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, 
octacosyl, nonacosyl, trjacontyl, etlienyl, propenyl, butenyl, pentenyl, hexenyl, 
heptenyl, octenyl, nonenyl, decenyl, undecenyl, dodecenyl, ethynyl, propynyl, 
butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl, undecynyl, 
dodecynyl, phenyl, benzyl, phenethyl, toly], cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, or cyclododecyl radicals; 

(v) Y is a hydrocarbyl bridge comprising a backbone wherein the backbone 
comprises a chain that is four or more carbon atoms long; and 

(vi) X arc independ e ntly abstractablc - fe asater -X are independently dimethvlamide. 
diethylethoxide, phenoxidc. methyl, ethvl. prowl, butyl. pentvU hexyl. het>tvL 
octyl, nonvl. decyl. undecyl. dodecvl, tridecvh tetradecyl, pentadecyl hexadecvh 
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heptadecvl octadecvl. q onadec yl eicosvl heneicosvl docosvl tricosvl. tetracosvl 
pentacosvl hexacosyl heptacosyl octacosvl nonacosvl triacontvl, hydride, 
phenyl benzyl phenethvl tolvl dimethvlamino. diethvlamino. methvlethvlamino: 
or two X's are connected t o form a 3-to-40-atom metallacvcle ring. 



3 1 . (Currently Amended) A polymerization method wherein the catalysts activity exceeds 
8000 moles of ethylene per mole transition metal per hour comprising the step of providing at least 
one composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the following formula: 




wherein 

(i) M is-ftem-nickel, iron, cobalt, palladium, platinum, ruthenium, osmium, 
rhodium,-and^oLiridium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R , R , R 3 , andR 4 are independently s e l e cted from methyl, ethyl, propyl, 
butyl pentyl hexyl, heptyl, octyl nonyl decyl undecyl, dodecyl, tridecyl 
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tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, 
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, 
octacosyl, nonacosyl, triacontyl, ethenyl, propenyl, butenyl, pentenyl, hexenyl, 
heptenyl, octenyl, nonenyl, decenyl, undeccnyl, dodecenyl, ethynyl, propynyl, 
butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl, undecynyl, 
dodecynyl, phenyl, benzyl, phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, or cyclododecyl radicals; 

(v) Y is a hydrocarbyl bridge comprising a backbone wherein the backbone 
comprises a chain that is four or more carbon atoms long; and 

(vi) X are independently &kk >rid e; "brornid e , iodid e , methoxide, othoxido, 
dimethylamide, diethylethoxide, phcnoxide, methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, 
hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, 
tetracosyl, pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
hydride, phenyl, benzyl, phenethyl, to]yl, m e thoxy, e thoxy, propoxy, butoxy, 
dimethylamino, diethylaraino, methylethylamino , ac e tylacetonate, 

1,1,1,5,5,5 h e xa - fluoroacQtylacQton ftter 4,l a l trifluoro ac e tylac e tonat e , or 

■ 1,1,1 trifluoro 5,5 di mothylacotylacQtonato - gfld -feftlfl; or two X's are connected to 

form a 3-to-4Q-atom metaliacycle ring. 



32. (Currently Amended) A TTie_polymerization method of claim 31 w herein ftte-eateJyste 
activity - ox oe odo 8000 mol e s of ethylene pcrm €fe-1^isrtk fti metal p e r hour comprising - t he-s tep o f 
providing at loa s^QRe composition of mattor compriai «g4 h e r e action product of: 

( a)- an activator; and 

£bj-a-aa talyst preoursor with tho fl o wing formula: 
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R 1 * ^ 






M 



X 



X 



wherein 

— — M4&-&am- nickQl 7 iron, cobalt, palladium, platinum, ruthoniitm, osmium, 



N is nitrogen; 

(iii) P is phosphorus; ' 

ftyH^VR^^Vofl^ 4 - ^ ind e p e nd e ntly selected from - m eft iyl ; e thyl 7 propyl, butyl, 
p e ntyl, hoxylrhop t^r ^Qtyl, nonyl, deoyl, undocyl, - dode6yl - > trid e cyl, tetradecyl, 
pcntadocylj - hox - ad ^e^r h e ptad e cyl, octadcoyl, nonad eey lyeicosyl, heneicosyl, 
dooosyl, tricosyl, tctracQ s ylrpontacosyl, hoxacosyl, hopta oe syl, octacosyl, 
nonacosy], triacontyl, othofl yVpra p e nyl, but e nyl, pentcnyl, - hex - eayl, hoptonyl, 
eetenyly-ft on e nyl, d e c e nyl, undoconyl rde d e c e iiyl, ethynyl, propynylrb utyayl^ 
pentynyl, hoxynyl, h o ptynyl, octynyl, - n frHy t>yl; decynyl, undecynyl, do deeyayi; 
phenyl, bonzyV -fi h ^ n e tliyl, tolyl, oyclobu t yl , oyolopontyl, oyclohexyl, oyol ehepty^ 
cyolooctyl, cyolo aea yl, oyolodcoyl, cyclod e^ee yl radicals; 

{iv-) Y is is selected from a butvl&ne. pentylene, hexylene, heptylene, octylene, 
nonylene, decylene, undecylene, dodecylene, tridecylsne, tetradecylene, 
pentadecylene, hexadecylene, heptadccylene, octadecylene, nonadccylene, 
eicosylene, heneicosylene, docosylene, tricosylene, tetracosylene, pentacosylene, 
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hexacosylene, heptacosylene, octacosylene, nonacosylene, triacontylene, 
cyclohexylene, cyclooctylene, cyclodecylene, cyclododecylene, biphenyl, 
butenylene, penentylene, hexenylene, heptenylene, octenylene, nonenylene, 
decenylene, undecenylene, dodecenylene, hexynylene, heptynylene, octynylene, 
nonynylene, decynylene, undecynylene, dodecynylene, butadienylene, 
pentadienylene, hexadienylene, heptadienylene, octadienylene, nonadienylene, 
decadienylene, undecadienylene, dodecadienylene, hexatrienylene, octatrienylene, 
decatrienylene, aed or dodecatrienvlene radical, radicals; and 

(v) X ar e ind e p e ndently chloridcrbre ft iid e ^ - iodido, mothoxid e , ethoxido, 
dim e thylamide, diethylothoxido, phono -rade ^ m e thyl, e thyl, propyl, butyl, pcntyl? 
h e xyl, h e ptyl, octyl, nonyl, dQcyl rafidee^rde d e cyl, trid e cyl, tetradocyl, pontadooyl ? 
hoxadocyl, hoptadocyl, octadocyl, nonadoo yl, oicoayl, h e n e icosyl, docooyl, tricoo yk 
tctrocooyl, pontaooGyl, hoxacosyl, hoptacosyl, ootae e syly nonacosyl, triacontyl, 
hydrido > ph e nyl, - benzyl, ph e nethyl, tolyl, mcthoxy , o thoxy, propoxy, butoxy, 
dfcaaefl iylainino, diethylamino, mothylothylai H- HiO; ac e tylac e tonat e , 
hhh&&£ hoxa fluoroacetylacotonato, 1,1,1 trifluoro acetylacetonatc, of 
1,1,1 trifluoro 5,5 di m e thyl acotylacctonato radicals; or two X'o arc connootod to 
form a 3 to 10 -^ateiB- m e tallacyol e ring. 

33. (Currently Amended) A polymerization method wherein the catalysts activity exceeds 
8000 moles of ethylene per mole transition metal per hour comprising the step of providing at least 
one composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the following formula: 
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R 



M 

x /X x 



wherein 



(i) M is a Group-8, -9, or -10 transition metal, excluding palladium ; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R l , R 2 , R 3 , and R 4 R+yjfc 2 ^- and R 4 are independently hydrocarbyl radicals; 

(v) Y is represented by one of the following formulas: 




(ER' 2 ) y (ER' 2 )y Rt 




I:\Bpc\lAW\Prqnecution\EMCC Pioscet)tion\2002\2002B 1 30\US\20O2Q 1 30-2-US-2006June6-l . 1 1 6 Kesponse.doc 

PAGE 30139 ' RCVD AT 6/712006 3:36:45 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/2 * DNIS:2738300 * CSID:2818340525 ' DURATION (mm-ss):08-50 



JUN-07-2006 WED 02:45 PM EXXONMOBIL 



FAX NO. 2818340525 



P. 31/39 



Appl. No. 10/693,584 

Reply to Final Office Action of March 31, 2006 




l:\Bpc\LAW\Prnsceution\EMCC Pnsseculion\2002V2002B I 3ft\US\2002B 1 30-2-US-2OO6June6- 1.116 Response.doc 



PACE 31/39 1 RCVD AT 6/7/2006 3:36:45 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-2/2 * DNIS:2738300 * CSID:2818340525 ' DURATION (mm*ss):08-50 



JUN-07-2006 WED 02:46 PM EXXONMOBIL 



FAX NO. 2818340525 



P. 32/39 



Appl. No. 10/693,584 

Reply to Final Office Action of March 31, 2006 




(R'2E)y (R r 2 E) x 
where 

• R' are independently, hydrogen or CpCso hyclrocarbyl radicals; 
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A is anon-hyjrocarbon atom functional group; 



E is a Group- 



dimethylamide, diethyls 



4 element; 



x is an intege: from 1 to 4; and 



y is an integer from 0 to 4 and; 



(vi) X are independen fly chlorid e , bromid e , iodide, mothoxido, othoxido, 



hexyl, heptyl, octyl, noqyl, decyl, undecyl, dodecy], tridecyl, tetradecyl, pentadecyl, 



hexadecyl, heptadecyl, c 
tetracosyl, pentacosyl, fy 
hydride, phenyl, benzyl, 



ctadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, 
;*acosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
phenethyl, tolyl, methe 



dimethylamino, diethyla t nino, or methylethyIamino r ao e tylac e tonat e , 
1,1,1 ,5,5,5 - hcxa - fluoroa s otyloootonato, 1,1,1-trifto er-e-ftee t y lao e tonat e , or 



1,1 J - trifluoro - 5,5 - di - m yhylaee1ylae8t^ftflt6^a dicalG; or two X f o ar e connect e d to 



lioxide, phenoxide, methyl, ethyl, propyl, butyl, pentyl, 
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